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1 Introduction

Emerging economies have more volatile business cycles compared to devel-
oped countries.! There are many factors that may account for this difference
such as the size of the shocks, the structure of the economy, and policy in-
terventions. A key challenge for policymakers is to identify among these ele-
ments what are the sources of macroeconomic volatility in order to implement
appropriate policy measures to minimize the welfare costs of business cycles.
The estimation and simulation of a dynamic stochastic general equilibrium
(DSGE) model provides a convenient methodology to evaluate alternative
policies in a framework that is immune to the Lucas critique. In the process
of formulating a DSGE model, one of the most important questions is, what
type of models are relevant to study business cycles in emerging economies?
The goal of this paper is to provide an answer to this question using an open
economy version of the neoclassical growth model as the starting point. I ex-
tend the business cycle account methodology proposed by Chari, Kehoe, and
McGrattan (2007) to an open economy, and evaluate what class of models
are relevant to study episodes of output drops in Latin American. I consider
a sample of six countries: Argentina, Brazil, Chile, Colombia, Mexico, and
Peru.

The business cycle accounting methodology constitutes a diagnostic tool
that helps to identify what type of models or frictions are relevant to ac-
count for business cycle fluctuations. This methodology involves two steps.
The first step consists in measuring the gaps or differences between the neo-
classical growth model and the data. These deviations are called "wedges"
and capture alternative model specifications that can induce discrepancies of
the standard neoclassical model from the data. For example, a significant
gap in the consumption-leisure first order condition or "labor wedge" can be
observed if the economy faces increased distortions in the labor market as-
sociated with sticky wages or increases in wage markups because of stronger
labor unions.? These frictions generate a wedge between the marginal rate
of substitution of consumption and leisure and the real wage. The second

'For stylized facts of business cycles in emerging economies see Neumeyer and Perri
(2005).

2 Appendix B describes in detail the concept of wedges, showing how can they be linked
to DSGE models applied to emerging economies.



step consists in evaluating the quantitative relevance of these gaps to account
for specific episodes. For instance, if we consider that labor market frictions
might be the main force behind a decline in economic activity, then the labor
wedge should be able to account for this fact. To implement this step, the
labor wedge is treated as an exogenous shock, and then is fed into the model
to evaluate its ability to match the data.

Chari et al. (2005, 2007) apply this methodology to study several episodes,
such as the Great Depression, the 1982 U.S. recession, and the 1994 Mexican
crisis. This paper applies the business cycle methodology to study episodes
of output drops in six Latin American economies.®> We define output drops
as the decline in detrended GDP per capita from peak to trough observed
in the late 1990s in Latin America. The exact timing of the output drop
episodes and the value of the trend is specific to each country. In this paper,
I extend Chari et al. (2007) methodology and consider as a starting point
the open economy version of the neoclassical model with four disturbances:
total factor productivity, labor wedge, capital wedge, and a bond wedge.* 1
estimate the wedges via maximum likelihood and then assess their ability to
match the data.

The paper finds that TFP and the labor wedge account for most of the
output drops in Latin America. On the other hand, the capital and the bond
wedge have limited success to explain episodes of output drops. This result
shows that theoretical models that generate fluctuations of TFP and the
labor wedge are going to be successful in explaining episodes of output drops
in Latin America. However, models of financial frictions that translate into
the capital and the bond wedges are going to have limitations in reproducing
these episodes. This is consistent with the work of Chari et al. (2005, 2007)

3The advantage of the business cycle accounting approach compared to structural VARs
consists in being a theory-based methodology. Using as a starting point the standard
neoclassical growth model, it is possible to identify in which margins the model is not per-
forming correctly in order to design proper models capable of explaining specific episodes
of business cycles.

4Strictly speaking, the TFP shock is a wedge since it measures the gap between GDP
and the combination of capital and labor. In the RBC literature initially variations in
TFP have been interpreted as technology shocks. More recently, there are several other
interpretations that can explain fluctuations in TFP based on misallocation of resources
due to distortionary policies. Two examples are the work of Restuccia and Rogerson (2008)
and Lagos (2006). For that reason, Chari et al. (2007) label the TFP shock as efficiency
wedge.



where they find scant support for the financial accelerator model of Bernanke
et al. (1999) during the Great Depression and for models with collateral
constraints such as the one used by Mendoza (2006) for the 1994 Mexican
Crisis.

It is important to clarify that this result does not imply the lack of im-
portance of financial frictions for business cycles. In fact, there is extensive
empirical evidence that shows a high correlation between financial crises and
economic activity.” The results in this paper shed light on the potential
mechanisms that could be operating during an episode of output drop. If the
deterioration of financial conditions is an important candidate to explain a
severe downturn in Latin America, then the results of this paper show that
an empirically relevant model of financial frictions should be consistent with
significant variations in TFP or the labor wedge.

In the accounting exercise I find that the impact of the labor wedge varies
greatly across countries. In particular, the labor wedge is significantly more
important in explaining output drops in Argentina, Brazil and Peru. Several
distortions might be affecting the efficiency conditions in the labor market
in these countries; however, monetary policy is a likely candidate that might
explain the behavior of the labor wedge. Monetary policy tends to be more
contractionary for these three countries during the episodes of output drops.
If we consider a simple financial friction in which labor costs are subject to
a working capital constraint, then an increase in the interest rates will raise
effective labor costs and decrease employment. Consistent with a theoretical
model of a working capital constraint, we observe a high correlation between
the labor wedge and the real interest rate.

The structure of the paper is as follows. Section 2 describes in detail
the baseline small open economy model. Section 3 explains the estimation
and solution method. Section 4 includes a sensitivity analysis to show the
robustness of the results. Section 5 concludes.

®See Kaminsky and Reinhart (1999).



2 Benchmark Small Open Economy Model

The paper considers a small open economy version of the neoclassical growth
model such as in the works of Mendoza (1991), Correia et al. (1995), and
Schmitt-Grohé and Uribe (2003). Households maximize the expected dis-
counted utility:

Ey Z Ntﬁt U(Ct, lt)
t=0

subject to a budget constraint, a law of motion for capital accumulation,
and an upward-sloping supply of funds for international borrowing;:

(1+n)bir+ e +ie < (1—7)wely + (1= 7)) rike + (1475 (L4+7) 0+ Ty (1)

(1 mhies = (1= 8k + iy = Sk 2)
(147) = (1) (" 3

In the utility function V; is the population size, § is the discount factor,
and ¢; and [; are the per capita consumption and labor supply, respectively.
In the budget constraint (1) b; is the international bond, i; is investment,
k: the stock of capital, w; the labor wage, r; the capital rental rate, r; the
international interest rate, and T; the government transfers. All the prices
in the budget constraint are multiplied by wedges. The wedges could be
interpreted as distortionary taxes in a neoclassical growth model with fiscal
policy. (1—73), (1—7x), and (1474 ) are the labor wedge, capital wedge, and
the bond wedge, respectively. Equation (2) is the law of motion for capital.
As mentioned in Schmitt-Grohé and Uribe (2003) we need to introduce a

6Notice that bond wedge also can be interpreted as a tax on international debt. In this
case I assume that the country is a net debtor that pay taxes on interest payments. If it
was the case of net creditor, the wedge could be defined as (1 — 74;) to represent a tax on
interest income.



capital adjustment cost ¢(e) term to match the volatility of investment with
the one observed in the data. Finally we follow Schmitt-Grohé and Uribe
(2003) and close the model with an upward-sloping supply of funds (3).

Production is carried out by firms that have access to a technology with
constant returns to scale A;F(k;, (1 + 7)'l;) which has a labor-augmenting
technological progress trend given by (1 4 ) and stochastic TFP A,. Firms
choose capital and labor to maximize profits (A,F (k;, (1 + 7)) — wil, —
rik;) each period. The equilibrium conditions of the baseline model can be
summarized by the following system of equations:

_ Un

U, = (1 - Tlt)AtFlt (4)
Uet = BE[Ucty1(1 + Tfﬂ)] (5)
ko / iy 1 ?t+1 / €t+1 €t+1
147, = (1-¢ (7))[(1_7kt+1)At+1Fkt+1+T((1—5)—¢(A )+¢ (=—)=—)]
Ky 1—¢ (é—fl) Fiiq Eevr B
Uet = BE(Uctyr (1 + Togr) (1417, )] (6)
(1+n)(1+Nbyr = 1+ )b + AF (e, 1) — 3 — G (7)

where the variable Z; denotes that it has been detrended by the rate of
technological progress T; = x;/(1+ )" so the system is stationary. Equation
(4) is the first order condition for the consumption-leisure decision. Equations
(5) and (6) are the Euler equations for capital and bonds and (7) is the
resource constraint for the economy. Equations (4) - (7) together with the
law of motion of capital, the upward-sloping supply of funds, the exogenous
processes for the wedges, and the initial conditions determine the solution to

"The role of the upward-sloping supply of funds is to induce stationarity in the model.
I solve the model with local methods which rely on the assumption that all variables of
the model are stationary. Without the supply of funds the model features a unit root,
which is inconsistent with the assumption of stationarity.



the model. Appendix A describes in detail the structure of the benchmark
small open economy model.

I follow the approach of Chari et al. (2007) and establish a theoretical
equivalence between the wedges in the benchmark small open economy and
alternative models commonly used to study emerging economies. For the
total factor productivity I follow the studies of Chari et al. (2007) and
Christiano et al. (2004) and show that variations in TFP can be generated
in a model with financing constraints on imports. The labor wedge can be
derived from a model in which firms face a working capital constraint, and the
effective labor costs depend on the interest rate as in the work of Neumeyer
and Perri (2005). A capital wedge can represent frictions in financial markets
such as the financial accelerator model used in the work of Gertler et al.
(2007). Finally, a bond wedge could represent distortions in the international
capital markets such as a collateral constraint for international borrowing as
in the work of Mendoza (2006). This equivalence is not restricted to the
models mentioned previously. In fact there are alternative DSGE models
that can yield the wedges considered in the baseline model. Even though
this methodology does not pin down uniquely which model or mechanism is
operating in an economy, it provides guidance regarding the class of models
that are supported by the data and could be used for policy analysis.



3 Quantitative Analysis

The estimation involves two stages. In the first stage I calibrate and esti-
mate the parameters of the model. The estimation follows the methodology
of McGrattan (1994), Ireland (2004), and Chari et al. (2007). In the second
stage, I obtain the realized wedges series for each country given the parame-
ters in the model. By construction, all the wedges are calculated in such a
way that when they are feed into the model simultaneously, they perfectly
fit the data.® Once the wedges are calculated, I feed them one by one into
the model to infer the relative importance of competing theories of business
cycles in emerging economies. Next, I describe in detail the methodology
and the main findings from the accounting procedure.

3.1 Calibration and Estimation

In order to calibrate and estimate the model I assume some functional forms
and the stochastic processes for TFP and the wedges. I assume a standard
logarithmic utility function:

Ule,l) = log(c) + ¢ log(l —1) (8)

The production function is Cobb-Douglas:

F(k, 1) = k1t 9)
The capital adjustment cost is defined by:

¢>(%):g<%—5—v—n—’m)2 (10)

This specification ensures that the adjustment costs are zero along the bal-
anced growth path. T assume that the stochastic processes Z; = [log(A;/A), log((1—

8This constraint turns this analysis into an accounting exercise, so Chari et al. (2007)
label this procedure "business cycle accounting".
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7i)/(1=71)), log((1=7pt) /(1=7%)), log((1+74) /(1+73))], can be represented
by a VAR(1):

Zt = AZt—l + & (11)
pp 00 0 o 0 0 0
o p 0 0|, |0 o 0 0
A=1o 0 oY=l 0 0 o5 0
0 0 0 p 0 0 0 oy

where ¢; is an independent and identically distributed multivariate normal
process with mean zero and variance V. I abstract from spillovers between
the stochastic processes and assume that the covariance among them is equal
to zero.”

The vector of parameters is defined as ® = [A’, ¥']. The component A
contains the parameters of the model related to technology, preferences and
population growth rate, while ¥ includes the parameters of the stochastic
processes embedded in A and V. I adopt the same approach as in Chari et
al. (2007) and calibrate the parameters in A and estimate the parameters in
U with Maximum Likelihood.!".

For the calibration of the parameters, I match the main features of the
data in each country. In cases where there is not enough information, I use
standard parameter values used in models applied to emerging economies.
The parameter 1) is consistent with the fraction of hours worked in each
country. The data sources for total hours is described in Appendix C. The
discount factor § in each country is calibrated from the Euler equation (5)
at the steady state. For the parameter o I follow Bergoeing et al. (2002)
and assume that the labor income share is 1 — a = 0.30. This value is in
the mid-range of the estimates obtained by Gollin (2002) for a cross section

9T also conducted the estimation considering spillovers among the wedges as in Chari
et al. (2007) and the main conclusions of the paper are not modified.

10T calibrate the parameters in the vector A since there is a consensus in the literature
about their values. An alternative approach is to implement Bayesian methods including
priors in the estimation. For a review of this methodology see An and Schorfheide (2007).
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of countries.!! The technological progress rate v and the population growth
rate n are obtained from the average growth rates in each country. For the
depreciation rate we assume a standard value § = 0.05.'2 For the capital
adjustment cost parameter "a" I use the same approach as Bernanke et al.
(1999) and choose a value consistent with the price elasticity of capital with
respect to the investment-capital ratio equal to 0.25. In this model the price
of capital is defined as ¢ = 1/(1 — ¢/(+)). Replacing the adjustment cost
function (10), I calibrate the parameter a based in the steady state condition
n = a(d + v+ n+ yn), where n is the price elasticity of capital. Finally, I
assume a highly elastic supply of funds in equation (3) v = 0.0001. I consider
a small value for this parameter, as in Schmitt-Grohé and Uribe (2001),
since the only purpose of this friction is to induce stationarity in the model
rather than to capture the behavior of the risk premium. The ratio of foreign
bonds to GDP b/y for each country is obtained from Lane and Milesi-Ferretti
(2006). Table 1 summarizes the calibrated parameters for all the countries.

For the estimation of the vector ¥ first I log-linearize the equilibrium
conditions of the model and then express the solution in the state-space
form:

Xt+1 = BXt + CGt
Yi=DX,

where X; =[log(b;/b),log(k:/k), Z;] and Y; = [log(y:/vy), log(i:/7), log(l:/1),
log(ei/c) |. The matrices B,C, and D are going to depend on the vector W,
which is the parameter to be maximized in the log-likelihood function. The
maximum likelihood estimation consists in obtaining the vector of parame-
ters ¥ in the model which makes 'most likely’ to have generated the sample
observations. Table 2 reports the estimated parameters with standard errors

'Measures of the labor income share obtained from the NIPA tend to be underestimated
due to the presence of self-employment. Gollin (2002) corrects the labor income share by
this factor and shows that is roughly constant across countries.

12The depreciation could also be calibrated from the Euler equation (5) at the steady
state taking as given the capital-output ratio. Using the capital stock data from Nehru
and Dhareshwar (1993) I find implausible low values for the depreciation rate. I conducted
an alternative simulation with these values and the results do not change substantially.
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in parenthesis. Compared to the estimation for the US conducted by Chari
et al. (2007) I find that the wedges and TFP for all of the Latin Amer-
ican countries tend to be more persistent. This reflects the fact that the
wedges are estimated to fit the macroeconomic time series of the sample of
Latin American countries, which are more volatile and persistent than the
US data.'?

3.2 Simulation: Accounting for Output drops in Latin
America

Once the parameters of the model are calibrated and estimated, we I recover
the realized wedges from the data and evaluate their quantitative relevance
to account for output drops. Figure 2 shows the wedges in the last sixteen
years for all countries. The wedges tend to be procyclical. Consistent with
the work of Gali et al. (2007), the implicit distortion measured by the wedges
tend to be positively correlated with GDP. Table 4 shows that the statistical
correlation is positive for most wedges in the sample period.

Some authors have linked the wedges to policy changes. For instance
Ohanian et al. (2008) show that variations in the labor wedge are related to
changes in labor taxes over the medium term. Even though tax policy can be
an important element in explaining business cycles in emerging economies,
here we map the variations in wedges and total factor productivity into fric-
tions generated by models used to study such economies.'* Next, I assess the
impact of TFP and each of the wedges on detrended GDP per capita during

130ne variable I have omitted in the estimation procedure is the foreign interest rate.
Even though this might be an important variable in the determination of business cycles in
emerging economies, the estimated direct on output is small in DSGE models. Neumeyer
and Perri (2005) find that the US interest rate accounts for 3 percent of output volatility,
while Uribe and Yue (2006) find the contribution around 7 percent. Also, both authors
show that foreign interest rate spread can explain up to 27 percent of fluctuations in
output. In the business cycle accounting exercise the bond wedge can be interpreted as
interest rate premium on foreign bonds.

4Kamisnky et al. (2004) show that fiscal policy tends to be procyclical in emerging
economies which exacerbates their business cycles. For an accounting exercise considering
fiscal policy see Meza (2008).
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episodes of output drops.!?!6

Figure 3 displays the impact of TFP on output during the sample period.
In the baseline model TFP can account for at least 50 percent of the output
decline in all six countries. This is consistent with the result of Kehoe and
Prescott (2002) that shows how drops in TFP can account for declines in
GDP per capita in several countries. This decline in output coincides with
episodes of sudden stops and currency crisis. Most of the countries were
affected directly by sudden stops episodes triggered by the currency crises in
Asia in 1997, Russia in 1998, Brazil 1999, and Argentina 2002.

Kehoe and Ruhl (2008) and Mendoza (2006) have already developed
quantitative models to account for one episode of sudden stop: the Mexi-
can crisis of 1994. These authors propose models with a host of frictions in
order to capture the decline of TFP during a sudden stop. The open-economy
business cycle accounting exercise developed in this paper is complementary
to those studies. The results applied to the group of six Latin American
countries show that TFP is a key variable behind the decline in output dur-
ing a sudden stop. In Appendix B I lay out a simple model that can generate
fluctuations in TFP through variations in the price of imports and the inter-
national interest rate. The model shares some features with the one proposed
by Mendoza (2006).

Figure 4 depicts the impact of the labor wedge on GDP. The simula-
tions show that the labor wedge is successful to account for output drops
in Argentina, Brazil, and Peru. In these countries the labor wedge explains
between 20 and 80 percent of the decline in GDP. There are several fric-
tions that can induce a labor wedge in the consumption-leisure first order
condition. For instance, Cole and Ohanian (2004) and Mulligan (2002) dis-
cuss how variations in the labor wedge can be generated by changes in labor
regulations. For this sample of Latin American countries, it is unlikely that
changes in labor regulations induced variations in the labor wedge. A job
security index for Latin America elaborated by Heckman and Pages (2000)

15The dynamics for the rest of the variables such as investment, employment, and con-
sumption can be provided upon request.

161 define output drop as the contraction experienced by country from peak to trough
of detrended GDP per capita. An output drop does not necessarily coincides with the
concept of a recession. A country can experience a positive GDP per capita growth but
below trend and still have and output drop.
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shows that on average the burden of labor regulation related to job secu-
rity was either reduced or remained constant during the 1990s. In contrast,
for the same period of time the labor wedge suggests a deterioration in the
efficiency of labor markets in Latin America.

An alternative friction that can generate variations of the labor wedge
in the short-run is the presence of a working capital constraint. Under this
friction, firms have to borrow in advance to pay for the labor costs. With
this assumption total labor costs will depend not only on the wage rate but
also on the interest rate. Hence, variations in the interest rate will induce
changes in the labor wedge, and will affect the consumption-leisure efficiency
condition. Neumeyer and Perri (2005) and Uribe and Yue (2006) use this
mechanism to study the impact of international interest rates on business
cycles in a small open economy.

Figure 5 plots the labor wedge, the output prediction using the labor
wedge, and the real interest rate. The figure shows a negative correlation
between the real interest rate and the simulated output using only the labor
wedge. Countries that exhibit the highest increase in the real interest rate
also show the largest decline in output due to the labor wedge. This pattern
of real interest rates and output suggests that a friction like a working capital
constraint is a promising way to account for the relevance of the labor wedge
in this group of emerging economies. In Appendix B I show how a working
capital constraint model is equivalent to the benchmark small open economy
model with a labor wedge.

Figure 6 plots the predictions of the model with the capital wedge. In
the most simple model, a capital wedge can be generated by a tax on capital
income. This type of tax distorts the consumption-saving decision and will
affect the efficiency condition stated by the Euler equation. In alternative
models, the capital wedge can be generated by imperfections in financial mar-
kets such as borrowing constraints or costs of enforcing financial contracts.

Figure 6 shows that the capital wedge generates either constant path for
output or an economic boom. This result suggests that frictions that trans-
late into a capital wedge are not going to be successful to explain episodes
of output drops. For instance, the business cycle accounting model indi-
cates that the financial accelerator model of Bernanke et al. (1999) will not
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able to account for the observed decline in output in the main Latin Amer-
ican economies. Appendix B shows the equivalence between the model by
Bernanke et al. (1999) and the benchmark model with a capital wedge.

The lack of quantitative relevance of the capital wedge has important
implications for policy analysis using DSGE models. Gertler et al. (2007) and
Céspedes et al. (2004) apply the model proposed by Bernanke et al. (1999) to
evaluate alternative monetary rules or exchange rate regimes in an economy
with foreign currency liabilities.!” In their papers, they find that monetary
policy rules that allow a floating exchange rate outperform a fixed exchange
rate regime.!® Nevertheless, the same model applied to the case of Latin
American economies could provide misleading results. To the extent that
the Latin American data does not support a model that generates a capital
wedge, such as the one of Bernanke et al. (1999), that policy analysis is not
appropriate to evaluate the benefits of alternative monetary and exchange
rate regimes.

This result cannot be interpreted as the lack of relevance of financial
factors in determining the pattern of business cycles in Latin America. In
fact, Kaminsky and Reinhart (1999) show that there is a strong correlation
between business cycles and financial crises in emerging economies. Instead,
the business cycle accounting approach suggests that if a researcher wants
to introduce a financial friction into the model, it should be reflected either
in TFP or the labor wedge. Braggion et al. (2007) follow this strategy and
introduce a working capital constraint on labor costs and on intermediate
imported inputs to model financial frictions in an emerging economy. In
addition, a fraction of the capital stock is accepted as a collateral for the
loan on imported inputs. When there is a sudden stop of capital flows, these
financial constraints generate a variation in TFP and the labor wedge. The
optimal policy in this environment is to stabilize the exchange rate in the
short-run and then set the interest rates as low as possible. This result is the
opposite from the policy prescription derived using the financial accelerator
model of Bernanke et al. (1999). Furthermore, the Braggion et al. (2007)

"Tn particular, Gertler et al. (2007) find that the costly state verification friction can
account for half of the output decline observed during the Korean financial crisis. This
contrasts with our result in which the capital wedge, which is consistent with the costly
state verification model, is unable to generate output drops.

18The fixed exchange rate regime is compared against a Taylor rule in the case of Gertler
et al. (2007) and a strict inflation targeting regime in Céspedes et al. (2004).
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model not only is consistent with the relevant wedges observed in the data,
but also the theoretical optimal monetary policy prescription is similar to
the observed pattern of policy rates during a sudden stop.

Figure 7 displays the simulation of the model considering only the bond
wedge. This wedge can be generated by several frictions in international
transactions. In the simplest case, the bond wedge can represent an exoge-
nous risk premium in international bonds as in Neumeyer and Perri (2005).
Alternatively, this wedge can be generated introducing a collateral constraint
for international borrowing as in the work Mendoza (2006). In that type of
model, lenders require households to use a fraction of their domestic assets
as collateral for international borrowing. As is shown in Appendix B, when
this constraint binds, it generates an endogenous risk premium equivalent to
the bond wedge. Figure 7 shows that for most of the countries, the bond
wedge is not able to reproduce the episodes of output drops.

Two exceptions are the cases of Chile and Mexico. In both countries we
observe that the bond wedge can explain to some extent the decline in output.
However, it is important to notice that the output drop is generated by a
decline in the bond wedge. This implies that a loosening of the borrowing
constraint would produce and output drop, a result that is at odds with
what we observe in data. The output contraction is generated by the wealth
effects on labor supply. Neumeyer and Perri (2005) show that under a Cobb-
Douglas utility function, a decrease in the international interest rate will
increase both consumption and leisure. This will reduce the labor supply,
and hence generate a contraction in output.

Chari et al. (2005) also find a similar conclusion regarding the relevance
of a collateral constraint friction during the 1994 Mexican crisis. Following
the business cycle accounting approach, they establish a theoretical equiva-
lence between the collateral constraint and a variable labeled "government
consumption wedge".!” In their model a tightening of the constraint is equiv-
alent to an increase in this wedge. In a model calibrated for Mexico they show
that a tightening of the collateral constraint increases output, the opposite
of what happened during the Mexican crisis. This results leads them to con-
clude that the collateral constraint is not an appropriate friction to model

19Chari et al. (20005) compute the government consumption wedge as the sum of net
exports and government consumption.
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a sudden stop of capital flows. In this paper, I arrive at the same conclu-
sion using an alternative specification in which the collateral constraint is
reflected in the bond wedge. The limited relevance of a model with collateral
constraints not only holds for the 1994 Mexican crisis, but also for several
other episodes of sudden stops experienced by Latin American economies.

Table 3 summarizes the results from the business cycle accounting exer-
cise. For all of the countries, TFP can explain at least 50 percent of the
output drop. The labor wedge is successful to explain between 20 and 80
percent of the decline of output in Argentina, Brazil, and Peru. The capi-
tal and the bond wedge have a very limited contribution to output drops in
this sample of Latin American countries. The outcome of the business cy-
cle accounting for Latin America, suggests that the most prominent theories
of business cycles should be consistent with variations of TFP and the labor
wedge. Models of financial frictions that translate into the capital or the bond
wedge are not supported by the data, and hence are not good candidates to
explain business cycles in Latin America.

Table 4 and 5 extend the analysis to a larger sample in each country, arriv-
ing at the same conclusion. Table 4 shows the properties of the wedges. TFP,
the labor wedge, and the capital wedge are positively correlated with GDP.
If we interpret the wedges as implicit distortions to the efficiency conditions
in the model, we observe that there is a loss in efficiency during recessions.
This is consistent with the work of Gali et al. (2007) who show that the
labor wedge tends to be large during recessions.?’ On the other hand, the
bond wedge is negatively correlated with GDP. In a standard small open
economy model, the bond wedge can represent a risk premium on interna-
tional bonds. Considering this interpretation, the data show that the risk
premium is higher during periods of output decline. This is consistent with
the observation of Neumeyer and Perri (2005) and Uribe and Yue (2006) that
the market risk premium is negatively correlated with GDP.?!

Table 5 shows the correlation of the model prediction for each wedge with

20 According to this view, there are potential welfare gains of stabilizing the business
cycle to the extent that it reduces the efficiency losses measured by the wedges.

21Tt is important to notice that the bond wedge captures all type of imperfections that
prevent countries to borrow or save according to the Euler equation. The market risk
premium for international bonds is one factor among others that might be influencing the
behavior of the bond wedge.
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GDP. This table supports the results previously found in individual episodes
of output drops. Fluctuations in output are primarily driven by the TFP
and the labor wedge, while there is a limited role for the capital and bond
wedge. Next, I conduct a sensitivity analysis to evaluate the robustness of
the results to alternative functional forms and parametrizations.

4 Sensitivity Analysis

In this section I evaluate the robustness of the results to alternative spec-
ifications. The main conclusions obtained in the benchmark model do not
change. The two most important factors to account for business cycles are
TFP and the labor wedge. The capital and bond wedge have a limited role
in explaining output drops. I conduct the sensitivity analysis in three steps.
First, I evaluate the model with an alternative coefficient of risk aversion.
Second, I consider a version of the benchmark model without capital ad-
justment costs. Finally, I introduce variable capital utilization. For all these
specifications I reestimate the stochastic process for the wedges and TFP and
then simulate the model to assess the impact of each of these factors. In all
these cases the main results of the benchmark model go through. For space
considerations here I report the sensitivity analysis for Argentina. However,
the results also hold for the rest of the countries.?

4.1 High Risk Aversion Coefficient

I evaluate how the results change to an alternative coefficient of risk aversion.
In particular, I assume the following momentary utility function:

()@ -] —1

1—0

Ule,l) = (12)

For the coefficient of risk aversion I follow King and Rebelo (1999) and
set ¢ = 3. Qualitatively, panels a and b in figure 3 show that output drops

22The simulations for the other countries are available upon request.
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continue to be explained mostly by TFP and the labor wedge, and there
is limited role for the capital and bond wedge. Quantitatively, there is a
small increase in the importance of TFP to account for output drops. In
the benchmark case, TFP explains 73 percent of the output drop, while in a
model with high risk aversion TFP is able to explain 75 percent of the decline
in output. The intuition for this result lies in the changes of labor supply
to alternative degrees of intertemporal rate of substitution. A higher risk
aversion coefficient increases the elasticity of labor supply.?® This property
of the utility function implies that labor will react more TFP, which in turn
generates a greater response of output to changes in TFP. Even though the
response of output to TFP is greater in this alternative specification, the
effect is quantitatively small.

4.2 No Adjustment Costs

I consider an alternative economy in which investment is not subject to ad-
justment costs. I recalibrate the model setting a = 0 in the adjustment cost
function (10). Panels ¢ and d in figure 3 show the simulation of the model
without adjustment costs. For this specification, TFP and the labor wedge
continue to be relevant to explain the episode of output drop. On the other
hand, the capital wedge and the bond wedge fail to predict the downturn
experienced in Argentina. With no adjustment costs there is a greater effect
of TFP on GDP and the role of the labor wedge is much more limited. In-
tuitively, in the model without adjustment costs output reacts more to TFP
mainly due to the variation of investment. With no adjustment cost, the in-
vestment reacts instantaneously to TFP, increasing the stock of capital and
output in the next period after the shock. In this version of model still is the
case that both TFP and the labor wedge continue to be the leading elements
in accounting for the decline in output.?*

23Gee Correia et al. (1995) for an analysis on the impact of the intertemporal elasticity
of substitution on labor supply.

24Chari et al. (2007) discuss the implications of alternative parametrizations of the
adjustment cost function in the business cycle accounting methodology. They found that
assuming high adjustment costs the investment wedge is able to account for a small fraction
of the decline during the Great Depression and the U.S. 1982 recession. In the open econ-
omy setting, alternative assumptions for the investment adjustment cost do not increase
the relevance of the intertemporal wedges.
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4.3 Variable Capital Utilization

In the baseline model, we assumed a standard Cobb-Douglas production
function. A more realistic assumption is that capital is utilized at different
rates during the business cycle. I add to the baseline model an additional
variable u; which measures the utilization rate of capital. The new production
function is F(usks,l;) = (uk,)*l; . T assume that the depreciation rate
will depend on the utilization rate according to the function proposed by
Greenwood et al. (1988):

X 14¢
d(u) = 1+£ut (13)
In this function I set x and & such that they match the depreciation rate
at the steady state.? Panels e and f show that the results of the baseline
model are robust to this extension. The leading factors accounting for output
drops continue to be TFP and the labor wedge. In principle, the capital
utilization rate amplifies the response of the model for a given TFP shock.?®
However, the estimated TEFP with this alternative model displays a smaller
decline compared with the benchmark model.?” The simulation of this small
decline of TFP in a model with variable capital utilization turns out to be
quantitatively similar to the simulation of the standard TFP measure in the
benchmark model.

5 Concluding Remarks

This paper evaluates which class of models are relevant to explain business
cycles in Latin America. In particular, I apply an open economy version
of the business cycle accounting methodology to study episodes of output
drops experienced recently in Latin America. The methodology shows that
the most promising models are the ones that generate fluctuations in TFP

25In addition, to be consistent with Greenwood et al. (1988) I set the restriction y =
(1 + &)0. Assumming a depreciation rate § = 0.05 leads to ¢ = 1.04. This is in the mid-
range of the estimates of Basu and Kimball (1997) and similar to the value used for Mexico
in Mendoza (2006).

26See King and Rebelo (1999).

27See Chari et al. (2007) for a discussion of the impact of variable capital utilization
rate on the measured TFP.
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and the labor wedge. On the other hand, models of financial frictions that
translate into a bond or capital wedge are not successful in explaining output
drops. This last result has important implications for policy analysis with
DSGE models. Alternative strategies to model financial frictions lead to
very different policy recommendations. A model of financial frictions that
generates a capital wedge such as the one by Gertler et. al (2007) suggests
that it is inefficient to stabilize the exchange rate. In contrast, a model with
a financial friction that generates variations in TFP and the labor wedge,
as in the work of Braggion et al. (2007), some exchange rate intervention
is optimal. The result from the business cycle accounting suggests that this
last type of model is empirically relevant to analyze alternative monetary
policies in Latin America.

This paper can be extended in several dimensions. For instance, I could
construct estimates of labor taxes in Latin America and compared them
against the labor wedge as in Ohanian et al. (2008). That exercise can help
to understand to what extent the wedges represent distortions in the economy
such as taxes or alternative model specifications. In addition, I could used the
labor wedges to measure the welfare costs of business cycles as in the work of
Gali et al. (2007). Moreover, identifying what factors drive the labor wedge
across countries could shed light regarding the policy options to reduce the
welfare costs of business cycles. For instance, if a working capital constraint
is the main determinant of the labor wedge, then there is an important role
for monetary policy to reduce this wedge and prevent efficiency losses over
the business cycle.
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Appendix A: Benchmark Small Open Econ-
omy Model

This appendix describes the equilibrium conditions for the benchmark
small open economy neoclassical growth model

A.1. Households

The economy is populated by a continuum of households that maximize
the expected discounted lifetime utility:

[e.e]

Ey Z Ntﬁt U(Ct, lt)

t=0

subject to a budget constraint, a law of motion for capital accumulation,
and an upward sloping supply of funds for international borrowing;:

(14n)bep1+cp i < (L=Ty)wely + (1 =Tpe)reke + (L4730 ) (L+77) 0 + T3 (A1)

(14 m)kes = (1 — O)ky + iy — gzﬁ(li—t)kt (A.2)
(1+7r))=(1+ r*)(Z—i)” (A.3)

where N, is the population size, 3 is the discount factor, and ¢; and [,
are the per capita consumption and labor supply, respectively. In the budget
constraint (A.1) b, is the international bond, ¢, is the amount of investment,
k: is the stock of capital, w; the labor wage, r; the capital rental rate, r; the
international interest rate, and T} the government transfers. Finally (1 —7y),
(1 —73:), and (1 + 74;) are the labor wedge, capital wedge, and bond wedge,
respectively.
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A.2. Firms

Firms maximize their profits each period:
%(lw Yp — wely — riky
subject to the production function:

Yo = AcF(ke, (1 + V)tlt) (A4)

where A; is the total factor productivity (TFP) and (1 4+ ) a labor-
augmenting technological progress. The first order conditions are:

Wt = Atﬂt (A5)
Tt = AtFkt (A6)

A.3. Government

The government follows a balanced budget policy, and finances the trans-
fers with distortionary taxes:

E = Tktrkt ‘I— Tltwtlt — Tbt(l + T;k)bt (A?)

A 4. Exogenous Shocks

The exogenous variables A;, (1 — 71), (1 — 7x), and (1 + 73;) follow an
AR(1) process:

Log(A;) = (1 = p™)log(A) + p* log(Ai1) + &' (A-8)

Log(1 —71y) = (1 — pL) log(1—7;) + pr log(1 —71) + atL (A.9)
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Log(1 — 7)) = (1 — pK) log(1 —7) + pK log(1 — Tge—1) + 55 (A.10)

Log(1+ 1) = (1 — pB) log(1 — 1) + pP log(1 4 7p—1) + 5tB (A.11)
A.5. Equilibrium Conditions

The solution to the competitive equilibrium problem can be summarized
by the following conditions:

U,

- Uli = (1 — 1) A Fy (A.12)

Uet = BE(Ucts1 (1 + Tfﬂ)] (A.13)
k / i 1 7t+1 / /7;\75+1 /Z‘\t+1

iy = (1= (=) =Ths1) A1 Firpr+———=——((1-0) —d(=—)+¢' (=) =—)]
ks 1— ¢’(;’5%1) Kty ki1 ki
t+1
Ut = BE[Ucty1(1 + Tpeq1) (1 + T:+1>} (A.14)
(14 n)(1+7)bigr = (1 + )by + AF (ke ) — iy — (A.15)

where T; denotes a variable detrended by the rate of technological progress:
z; = x/(1 + )" Condition (A.12) determines the allocation between con-
sumption and leisure. Conditions (A.13) and (A.14) are the Euler equations
for capital and the international bond, respectively. Finally, equation (A.15)
is the law of motion for the international bond.

An equilibrium for this economy is a set of (i) Prices: {wy, r,r;}, and
(ii) Allocations: {c¢t, iy, Iy, ki, by} such that conditions (A.2), (A.3), (A.12) -
(A.15) hold, given the exogenous process {A;, (1 — 75), (1 — 7xt), (1 + 70t) },
and initial conditions {bg, ko} .
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A.6. Steady State

Given the functional forms (8) and (9) we calibrate the parameters of the
model to be consistent with the steady state:

(1 - %0 - i) = (A.16)

- (157) (a(1 —T—M)% 11— 4) (A.17)
1= (1f7)(1 L)1 —T) (A.18)
§(7+n+7n+6) :% (A.19)
%(7+n+7n+5)=$=? (A.20)

The parameters in table 1 are consistent with the system of equations
(A.16)-(A.20).
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Appendix B: Equivalence Between Wedges
and Theoretical Models

This appendix describes the equivalence between several models applied
to small open economies and the benchmark model with TFP and the wedges.
Rather than deriving the detailed model I present the key first order con-
ditions that can be mapped into TFP and wedges of the business cycle ac-
counting model. The appendix mentions the references so the reader can
access the derivation of the equilibrium conditions in each detailed model.

B.1. Total Factor Productivity

It is possible to generate endogenous fluctuations of TFP in a small open
economy model introducing a working capital constraint affecting intermedi-
ate imported inputs. Christiano et al. (2004) use this assumption in a small
open economy to study the impact of monetary policy during a sudden stop.
According to this mechanism even though there is no technological change in
the economy, measured TFP will change due to variations of the international
interest rate and import prices. In this section, based on Chari et al. (2007),
I sketch a simple two-sector economy model in which the production of trad-
able and non-tradable goods will be subject to a working capital constraint
on imported inputs. The main result of this model is that measured TFP
in a Cobb-Douglas production function is going to be a function of import
prices and the international interest rate.

The final good producer has a production function defined by ¢; = (¢ )?(¢¥)' =,
where ¢/ and ¢l are the gross output in the tradable and non-tradable sector,
respectively. The goal of this firm is to maximize profits:

Mazx g —plal —pral

qT,dN

The gross output in each of the sectors is produced according to the
following production function: ¢! = (m;;)% (z;)' % for i = T, N, where my,
and z; are the intermediate imported input and the value-added good. In
each sector the intermediate imported input will be subject to a working
capital constraint. The problem for each sector is:
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i1 m
Mazx pyq; — vizy — Rypmy

Zi,my

where v, pi*, and R, are the prices of the valued added good, the price
of imported inputs, and the foreign interest rate. Finally, the value-added

good sector has the production function z; = (k;)*(I;)!~*. This firm will also
maximize profits:

Max V2 — wtlt — Tt/{:t
k,l

GDP in this economy is defined by y; = ¢; — p}*(mq: + myy). In equilib-

rium, the production function of the of the economy can be expressed in the
following way:

yr = G(Re, p}") (k) (1)~

In particular, if we assume the same income shares for both sectors, 6 =
Oy = 0, then the function G(e) is defined by:

Ry Ry

Gt ) = 0% - )] () - () T )

R} i

The allocations in this economy and the benchmark model are the same
if the following conditions hold:
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Notice that even though there are no technology changes in the produc-
tion of the value added good, fluctuations in the international interest rate
and the import prices will be interpreted as changes in TFP in the benchmark
model.

B.2. Labor Wedge

A labor wedge can be generated in a small open economy model where
firms face a working capital constraint on labor. Neumeyer and Perri (2005)
introduce this friction to study the impact of international interest rates
on business cycles in emerging economies. In their model, firms have to
borrow in advance a fraction # of the labor costs. The total labor costs
will depend not only on wage rate w; but also on the gross interest rate R;
due to the working capital constraint. The labor costs will be defined as
[1+ (R; — 1)0)wl;. The goal of the firm is to maximize profits:

]wkClLZZ' Y — wtlt — Ttkt — (Rt — I)Hwtlt

)

The consumption-leisure efficiency condition is given by:

Uy 1
L S— W
Us 1+46R,—1)" """

The allocations in this economy and the benchmark model are the same

if:

1
=7 = 5w —1)

B.3. Capital Wedge

Gertler et al. (2007) apply the financial accelerator model proposed by
Bernanke et al. (1999) to study the role of financial frictions during the 1997-
1998 Korean crisis. In this section, I reproduce the main equations derived in
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Christiano and Jonas (2006) where they show that the financial accelerator
model generates a capital wedge. The key insight of this financial friction is
that lenders have to engage in agency costs in order to monitor the projects
due to a problem of asymmetric information. This costs will depend inversely
in the amount of resources that the entrepreneurs contribute to finance their
own project. The more an entrepreneur finance their projects with own
resources, the lower the incidence of asymmetric information problems. Due
to this friction, the lender is compensated for the agency costs according the
following condition:

L7 = (LX) (L +7) (B.1)
qRp+1

where n;,1, ¢, and k; 1 are the networth of the firm, the price of capital,
and the capital stock, respectively. The function y(e) depends negatively
on the ratio of networth to assets. In equilibrium the expected return on
capital should be equal to the riskless interest rate 1+r* adjusted for the risk
premium y(e). In addition, the standard Euler equation holds for households:

= 5Et[Ug:1 (1471 (B.2)

Combining (B.1) and (B.2) we obtain the following condition:

Uct—i-l 1+ flefzrl
Ue (1+x(355))

qtkiy1

1 = BE] ]

the allocation in this economy will coincide with the benchmark economy
if the following conditions hold:

1+7k
1+ = L B.3
T T ) (B3)
T, =T — M, (B.4)

Condition (B.3) states that return on capital net of taxes in the bench-
mark model, 1 + rF, should be equal to the return on capital in the model
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with financial frictions adjusted by the risk premium. This equation defines
implicitly the value of the capital wedge in the benchmark model. In ad-
dition, the transfers T; in the benchmark model should be adjusted for the
consumption of entrepreneurs and the monitoring costs M,.

B.4. Bond Wedge

Mendoza (2006) uses a collateral constraint model to study sudden stops
in emerging economies. This constraint states that households can borrow
in international capital markets only a fraction x of their assets:

b1 2 Kqiki (B-5)

In the constraint (B.5) b1 is the international bond, ¢; the price of
capital, and k;.; the capital stock, respectively. The Lagrange multiplier
associated with (B.5) is 7,. In this model the constraint will lead to the
following Euler equations for capital and international bonds:

U. .
L= BBl t_“n (1+77,)]
Ci t

Ue. .
L= BE[G— (L +7)
Ci t

where 77, ; and 7, ; denote the return on bonds and capital in the economy
with collateral constraint, respectively. The allocations in the economy with a
collateral constraint and the benchmark economy are the same if the following
conditions hold:

1 + Tt 1
= B.6
Uet—1 Uct—1 — N4 ( )
L+rf 147 B.7)

Uctfl Uctfl — R

Equation (B.6) define implicitly the bond wedge 1 + 74 as a function of
lagged marginal utility of consumption and the Lagrange multiplier of the
collateral constraint. In addition, the capital wedge has to satisfy (B.7).2®

28Notice that in (B.7) the return on capital in the benchmark economy 1+7F will depend



31

Appendix C: Data Sources
C.1. Sample Period

The sample period for the maximum likelihood estimation in each country
is shown in the following table:

Country Sample Period
Argentina 1974-2006

Brazil 1991-2006
Colombia 1984-2006
Chile 1975-2006
Mexico 1991-2006
Peru 1991-2006

C.2. National Accounts

For all countries we used annual data on GDP, consumption, investment
and investment in constant prices. For Argentina the series are from Insti-
tuto Nacional de Estadistica y Censos (INDEC) and Penn World Table 6.2
(PWT). For Brazil the series are from Instituto Brasileiro de Geografia e
Estatistica (IBGE) and the Central Bank of Brazil. For Chile the series are
from the Central Bank of Chile. For Colombia the series are from Depar-
tamento Administrativo Nacional de Estadistica (DANE). For Mexico the
series are obtained from OECD.stat. For Peru the series are obtained from
the Instituto Nacional de Estadistica e Informatica (INEI) and the Central
Bank of Peru.

C.3. Employment

For the maximum likelihood estimation I used total employment. For
Argentina the series are obtained from INDEC. For Brazil the series are from
IBGE and ILO LABORSTA. For Chile the series are from the Central Bank
of Chile and LABORSTA. For Colombia the series are obtained from Banco
de la Reptblica. For Mexico the series are obtained from OECD.stat. For
Peru the series are obtained from INEI and LABORSTA. For the calibration

of the capital wedge 1 — 7.
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of the leisure parameter in the model I used total working hours provided by
ILO LABORSTA data set.

C.4. Population

Working age population (age 15 and above) is obtained from the World
Bank World Development Indicators (WDI).

C.5. Real Interest Rate

For Argentina, Brazil and Mexico I use the money market interest rate
in domestic currency provided by the IMF International Financial Statistics
(IF'S). For Chile the money market interest rate is obtained from the Central
Bank of Chile. For Colombia the interest rate is from the 90-day certificates
obtained from Banco de la Republica. For Peru I use the money market
interest rate in foreign currency published by the central bank of Peru. In
addition, I multiply the foreign interest rate by the depreciation rate to ex-
press it in local currency. All the nominal interest rates were deflated by the
CPI inflation in each country published in the IF'S.
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Figure 1: Detrended GDP per capita in Latin American economies.
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Figure 3: Effect of TFP on GDP.
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Figure 7: Effect of bond wedge on GDP.
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Table 1

Calibrated Parameters

Parameter Symbol Argentina Brazil Mexico Chile Colombia Peru
Discount factor B 0.954 0.9317 0.947 0.921 0.925 0.936
Leisure weight ] 3.530 2.873 2.981 3.866 3.216 3.283
Technological progress growth Y 0.34% 0.60% 0.71% 2.87% 0.91% 2.07%
Population growth n 1.46% 2.17% 2.23% 2.09% 2.54% 2.29%
Capital adjustment costs a 3.674 3.212 3.142 2.495 2.951 2.658




Parameters of Stochastic Processes '
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Table 2

Wedges Argentina Brazil Mexico Chile Colombia Peru
AR(1) Coefficients
Total Factor Productivity 0.987 0.992 0.989 0.991 0.980 0.988
(0.002) (0.003) (0.003) (0.002) (0.007) (0.002)
Labor wedge 0.995 0.990 0.994 0.989 0.964 0.985
(0.003) (0.005) (0.005) (0.004) (0.019) (0.004)
Capital wedge 0.884 0.733 0.593 0.934 0.779 0.891
(0.051) (0.168) (0.262) (0.036) (0.121) (0.140)
Bond wedge 0.994 0.979 0.996 0.992 0.917 0.999
(0.009) (0.059) (0.007) (0.015) (0.099) (0.004)
Standard Deviation
Total Factor Productivity 0.047 0.019 0.024 0.040 0.020 0.034
(0.006) (0.003) (0.004) (0.005) (0.003) (0.006)
Labor wedge 0.041 0.026 0.023 0.039 0.020 0.037
(0.005) (0.005) (0.004) (0.005) (0.003) (0.006)
Capital wedge 0.052 0.067 0.094 0.052 0.112 0.032
(0.016) (0.046) (0.086) (0.012) (0.055) (0.021)
Bond wedge 0.000 0.000 0.000 0.001 0.001 0.000
(0.000) (0.000) (0.000) (0.000) (0.001) (0.000)

" Standard errors in parenthesis
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Table 3

Contributions to Output Drops1

Wedges Argentina Brazil Mexico Chile Colombia Peru
(1998 - 2002) (1997 - 2003) (2000 - 2003) (1997 - 2003) (1997 - 2002) (1997 - 2001)

Total Factor Productivity -17.507 -7.314 -3.897 -15.042 -16.683 -6.938
Labor wedge -5.587 -1.441 0.206 0.262 1.995 -10.290
Capital wedge -1.657 2.128 0.648 11.370 -0.527 2.832
Bond wedge -0.666 0.133 -2.247 -6.818 3.518 1.459
Output -23.917 -6.581 -5.253 -11.602 -12.495 -12.897

! Percentage variation with respect to the base year
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Table 4
Properties of Wedges
Wedge S.D. Relative Cross Correlation of Wedge with GDP at lag k=
to Output -2 -1 0 1 2
Argentina
Total Factor Productivity 0.906 0.108 0.583 0.961 0.562 0.074
Labor wedge 0.661 -0.420 -0.013 0.399 0.226 -0.085
Capital wedge 0.826 0.201 0.366 0.238 0.017 -0.010
Bond wedge 0.007 -0.531 -0.320 0.007 0.246 0.400
Brazil
Total Factor Productivity 0.888 0.296 0.428 0.786 0.207 -0.159
Labor wedge 1.340 -0.207 0.331 0.677 0.564 0.331
Capital wedge 3.243 0.595 0.315 -0.202 -0.497 -0.656
Bond wedge 0.013 -0.333 -0.140 0.259 0.501 0.601
Mexico
Total Factor Productivity 0.802 0.065 0.419 0.967 0.308 -0.035
Labor wedge 0.747 -0.058 0.428 0.722 0.199 -0.425
Capital wedge 2.789 -0.184 -0.098 0.513 0.258 0.117
Bond wedge 0.011 -0.696 -0.632 -0.016 0.484 0.632
Chile
Total Factor Productivity 0.867 0.396 0.752 0.951 0.641 0.261
Labor wedge 0.604 -0.185 0.203 0.622 0.550 0.346
Capital wedge 0.637 0.049 0.276 0.307 -0.152 -0.399
Bond wedge 0.008 -0.857 -0.645 -0.158 0.214 0.318
Colombia
Total Factor Productivity 0.875 0.363 0.684 0.967 0.666 0.203
Labor wedge 0.647 -0.416 0.006 0.234 0.461 0.538
Capital wedge 5.010 -0.037 0.375 0.775 0.703 0.559
Bond wedge 0.058 -0.718 -0.684 -0.263 0.135 0.568
Peru
Total Factor Productivity 0.798 -0.126 0.415 0.805 0.385 0.036
Labor wedge 1.030 0.138 0.337 0.530 0.661 0.451
Capital wedge 0.830 0.698 0.617 0.148 -0.173 -0.322

Bond wedge 0.003 -0.580 -0.623 -0.041 0.463 0.650
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Table 5

Model Predictions

Model Prediction S.D. Relative Cross Correlation of Wedge with GDP at lag k=

to Output -2 -1 0 1 2
Argentina
Total Factor Productivity 0.952 0.254 0.667 0.930 0.465 -0.034
Labor wedge 0.299 -0.402 0.043 0.437 0.234 -0.077
Capital wedge 0.096 0.058 -0.152 -0.228 -0.186 -0.184
Bond wedge 0.219 -0.529 -0.305 0.029 0.266 0.414
Brazil
Total Factor Productivity 0.791 0.405 0.450 0.684 0.021 -0.336
Labor wedge 0.742 -0.051 0.463 0.768 0.623 0.285
Capital wedge 0.264 -0.354 -0.713 -0.757 -0.604 -0.152
Bond wedge 0.299 -0.318 -0.106 0.298 0.525 0.610
Mexico
Total Factor Productivity 0.776 0.189 0.503 0.946 0.198 -0.160
Labor wedge 0.338 0.011 0.435 0.625 0.049 -0.542
Capital wedge 0.111 0.502 0.699 0.271 0.115 -0.103
Bond wedge 0.376 -0.668 -0.553 0.068 0.544 0.653
Chile
Total Factor Productivity 1.049 0.639 0.814 0.802 0.395 -0.044
Labor wedge 0.394 0.069 0.441 0.751 0.597 0.349
Capital wedge 0.195 -0.292 -0.514 -0.665 -0.416 0.028
Bond wedge 0.416 -0.768 -0.484 -0.018 0.332 0.460
Colombia
Total Factor Productivity 1.046 0.509 0.768 0.937 0.536 0.029
Labor wedge 0.531 -0.288 0.140 0.304 0.465 0.496
Capital wedge 0.469 0.659 0.501 0.063 -0.363 -0.728
Bond wedge 0.596 -0.723 -0.700 -0.287 0.109 0.543
Peru
Total Factor Productivity 0.869 0.051 0.541 0.773 0.239 -0.141
Labor wedge 0.748 0.301 0.481 0.615 0.660 0.340
Capital wedge 0.208 -0.121 -0.554 -0.699 -0.779 -0.563

Bond wedge 0.202 -0.611 -0.534 0.066 0.483 0.673
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